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ABSTRACT

Three cases of MCCs over southemn China during the period of May 27-28, 1981 were selected to study the
environmental conditions for the evolution of MCCs, the effects of MCCs on the environment as well as the processes
responsible for the evolution of MCCs. The conventional observations as well as satellite data were used. Grid spacing
at 120 km intervals was used to compute the kinematic parameters (vorticity, divergence, vertical velocity) and thermal
parameters (vertical gradient of equivalent potential temperature, instability indices).

Results show that the frontal convergence, warm advection at low level; short wave at middle level (500 mb) coupled
with the speed divergence/diffluence at 300—200 mb were the conditions favorable for the formation, organization and
maintenance of the MCCs. Unstable environment was a necessary condition for the initiation, development and
maintenance of MCCs. MCCs tended to intensify as they moved toward the area with deep layer of strong potential
instability. They could either reach maximum intensity or dissipate in weak potentially stable or unstable environment.
The effects of the MCCs on the stability condition of environment wer€ not obvious in this analysis.

Strong cyclonic vorticity and convergence in the lower troposphere seemed to be the favorable conditions for the
formation and intensification of the MCCs. After the mature stage of MCC, the vorticity and divergence fields in the

lower tropsphere appeared to be relatively unimportant to the evolution of MCC. Positive vorticity advection at S00 mb

seemed to be an important contributor to the formation and intensification of the MCCs, while the 500 mb vorticity
itself appeared to be rather unimportant in the evolution of MCCs. At upper level, divergence seemed to be important
to the formation and intensification of MCCs. In the meantime, upper level divergence can be intensified by the divergent
outflow of MCCs. The vertical velocity field revealed that the MCCs were associated with the upward motions from
the developing to intensifying stage. After the maturing stage, the vertical velocity structure of the three MCCs were
different. One of the analyzed MCCs had the structure similar to that observed in the United States with upward motion

above and downward motion below.

Key words: mesoscale convective complexes (MCCs), instability, divergence, vorticity, outflow, diffluence, positive

vorticity advection.



